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Description 

[0001] The present invention relates to a method and 
a system for creating a borehole in an earth formation. 
More specifically the invention relates to drilling of bore- 
holes whereby a drilling assembly is applied which al- 
lows steering of a drill bit to a desired subsurface target 
area. A typical application in which there is a need for 
such steering of the drill bit, is, for example, in offshore 
drilling whereby a plurality of deviated wellbores are 
drilled from an offshore platform to multiple locations of 
a hydrocarbon containing zone in an earth formation. 
Other applications in which there is a need for steerable 
drilling, include drilling of horizontal or highly inclined 
wellbores into such a hydrocarbon containing zone. 
[0002] EP-571045-A1 discloses a method of creating 
a borehole in an earth formation using a drilling assem- 
bly comprising a drill string extending into the borehole, 
a downhole motor including a housing and a drive shaft 
for rotating a drill bit, which drive shaft has an inclined 
orientation relative to a longitudinal axis of the lower part 
of the drill string, the motor housing being connected to 
the lower part of the drill string in a manner so as to allow 
rotation of the motor housing about said longitudinal ax- 
is, the drilling assembly further comprising control 
means to control rotation of the motor housing about 
said longitudinal axis and relative to the drill string. In 
the known method, a downhole motor having a housing 
with an adjustable bend is applied, whereby during 
straight drilling the bend is adjusted so that the bend 
angle is zero, and during curved drilling the bend is ad- 
justed so that the bend angle corresponds to the desired 
borehole curvature. Prior to drilling a curved borehole 
section the motor housing is rotated relative to the drill 
string about a selected number of incremental angular 
steps so as to orient the motor housing in the desired 
azimuthal direction. 

[0003] WO-A-93/23652 discloses a drilling assembly 
including a rotary table, a drill string, a downhole motor 
having a tilted output shaft and a housing connected to 
an output shaft of a second motor. The second motor 
can selectively be allowed to rotate relative to the drill 
string during drilling of a straight borehole section, or be 
locked to the drill string during drilling of a curved bore- 
hole section. Before drilling of a curved section is started 
the rotary table is used to align the drill string to orient 
the output shaft in the required direction. 
[0004] It is an object of the invention to provide an im- 
proved method of creating a borehole in an earth forma- 
tion whereby a downhole motor is used which allows 
curved drilling as well as straight drilling, without the 
need of a motor housing having an adjustable bend. 
[0005] It is a further object of the invention to provide 
an improved drilling assembly for creating a borehole in 
an earth formation using a downhole motor which allows 
curved drilling as well as straight drilling, without the 
need of a motor housing having an adjustable bend. 
[0006] In accordance with one aspect of the invention 



there is provided a method of creating a borehole in an 
earth formation using a drilling assembly comprising a 
drill string extending into the borehole, a downhole mo- 
tor including a housing and a drive shaft for rotating a 

5 drill bit, which drive shaft has an inclined orientation rel- 
ative to a longitudinal axis of the lower part of the drill 
string, the motor housing being connected to the lower 
part of the drill string in a manner so as to allow rotation 
of the motor housing about said longitudinal axis, the 

10 drilling assembly further comprising control means to 
control rotation of the motor housing about said longitu- 
dinal axis and relative to the drill string, the method com- 
prising drilling a substantially straight section of said 
borehole by inducing said control means to rotate the 

is motor housing continuously about said longitudinal axis 
and relative to the drill string while the downhole motor 
is operated to rotate the drill bit, wherein the step of drill- 
ing said substantially straight borehole section is alter- 
nated with a further step of drilling a curved section of 

20 said borehole by inducing said control means to prevent 
rotation of the motor housing about said longitudinal axis 
and relative to the drill string while the downhole motor 
is operated to rotate the drill bit, characterized in that 
prior to the step of drilling the curved section said control 

25 means is induced to rotate the motor housing about an 
angle corresponding to a selected orientation of the drill 
bit relative to the borehole. 

[0007] The continuously rotating motor housing en- 
sures that the orientation of the inclined drive shaft of 

30 the motor continuously changes so that there is no pref- 
erential direction in which the drill bit will proceed in the 
formation. As a consequence thereof, the drill bit will drill 
a straight borehole section during such continuous ro- 
tation of the housing. 

35 [0008] In accordance with a further aspect of the in- 
vention there is provided a drilling assembly for creating 
a borehole in an earth formation, comprising a drill string 
extending into the borehole, a downhole motor including 
a housing and a drive shaft for rotating a drill bit, which 

40 drive shaft is oriented inclined relative to a longitudinal 
axis of the lower part of the drill string, the motor housing 
being connected to the lower part of the drill string in a 
manner so as to allow rotation of the motor housing 
about said longitudinal axis, the drilling assembly further 

45 comprising control means to control rotation of the motor 
housing about said longitudinal axis and relative to the 
drill string, means for drilling a substantially straight sec- 
tion of said borehole by inducing said control means to 
rotate the motor housing continuously about said longi- 

50 tudinal axis and relative to the drill string while the down- 
hole motor is operated to rotate the drill bit, and means 
for alternating the step of drilling said substantially 
straight borehole section with a step of drilling a curved 
section of said borehole by inducing said control means 

55 to prevent rotation of the motor housing about said lon- 
gitudinal axis and relative to the drill string while the 
downhole motor is operated to rotate the drill bit, char- 
acterized in that means are provided for, prior to drilling 
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the curved section, inducing said control means to rotate 
the motor housing about an angle corresponding to a 
selected orientation of the drill bit relative to the bore- 
hole. 

[0009] The invention will be described hereinafter in 
more detail with reference to the accompanying drawing 
in which Fig. 1 shows schematically a lower part of a 
drilling assembly as used in the method according to the 
invention. 

[0010] The drilling assembly shown in Fig. 1 extends 
into a borehole 1 formed in an earth formation 3. The 
assembly, of which only the lower part is shown in Fig. 
1 , includes a drill string in the form of a tubing 5 of rela- 
tively small diameter, for example a diameter of about 
50 mm. Before being lowered into the borehole 1 the 
tubing 5 is stored in the form of a coil on a reel (not 
shown) located at surface. As drilling progresses the 
tubing 5 is unreeled from the reel and gradually lowered 
into the borehole 1 . The tubing 5 is therefore also re- 
ferred to as "coiled tubing", and drilling with such coiled 
tubing is also referred to as "coiled tubing drilling". A 
downhole drilling motor 6 having a housing 7 is located 
at the lower end of the drilling assembly, which motor 6 
drives a drive shaft 8 provided with a drill bit 9 which 
cuts into the rock at the borehole bottom 11 during drill- 
ing. The downhole motor 6 forms a hydraulic motor of 
the Moineau type which is well-known in the art of steer- 
able drilling. The drive shaft 8 and the drill bit 9 are ar- 
ranged inclined relative to the motor housing 7, so that 
a longitudinal axis 1 3 of the lower end part of the coiled 
tubing 5 is oriented at angle 1 5 relative to a longitudinal 
axis 1 7 of the drive shaft 8. The longitudinal axes 1 3 and 
1 7 have a point of intersection 1 9 located below the mo- 
tor housing 7. The housing 7 of the downhole motor 6 
is provided with a number of stabiliser blades 21 to sta- 
bilise and centralise the lower part of the drilling assem- 
bly in the borehole 1 . 

[0011] The downhole motor 6 is connected to the 
coiled tubing 5 via an electric motor 23 having a housing 
25 and an output shaft 27, the upper end of the housing 
25 being fixedly connected to the lower end of the coiled 
tubing 5, and the lower end of the output shaft 27 being 
fixedly connected to the upper end of the housing 7 of 
the downhole motor 6. The output shaft 27 of the electric 
motor 23 is rotatable about its longitudinal axis, relative 
to the housing 25 of the electric motor 23. When the 
electric motor 23 is operated the output shaft 27 rotates 
about its longitudinal axis, relative to the housing 25. A 
bore (not shown) extends through the interior of the 
electric motor 23, which bore provides a fluid flow path 
between the interior of the coiled tubing and the fluid 
inlet of the downhole motor 6. Thus, when drilling fluid 
is pumped through the coiled tubing to drive the down- 
hole motor 6 the drilling fluid flows through the bore of 
the electric motor 23 to the inlet of the downhole motor 
6. Electric power is provided to the electric motor 23 via 
a power supply line extending through the interior of a 
protective steel sheath 29 which is rigidly connected 
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along the coiled tubing 5, to surface. The power supply 
line is connected at surface to an electric power supply 
(not shown) which is controlled by a suitable control sys- 
tem (not shown). The electric motor 23 is furthermore 

5 provided with an orientation indicator (not shown) for 
providing an indication of the angular orientation of the 
output shaft 27, and thus also of the angular orientation 
of the downhole motor 6, relative to the coiled tubing 5. 
The orientation indicator provides a signal representing 

10 said orientation of the output shaft 27 to an operator at 
surface, via a suitable signal line extending through the 
steel sheath 29. 

[001 2] During normal operation of the drilling assem- 
bly, a substantially straight borehole section is drilled as 

is follows. Drilling fluid is pumped through the coiled tubing 
5 and through the bore of the electric motor 23 to the 
fluid inlet of the downhole motor 6. Thereby the down- 
hole motor 6 is operated to drive the drive shaft 8 and 
the drill bit 9. Simultaneously with operating the down- 

20 hole motor 23, the control system at surface induces the 
power supply to provide electric power to the electric 
motor 23, so that the output shaft 27 of the electric motor 
23 is rotated continuously at a controlled speed and 
thereby the housing of the downhole motor 6 is rotated 

25 at the same controlled speed. The drill bit 9 consequent- 
ly rotates in the borehole 1 about both axes 1 3 and 1 7. 
Since the orientation of the drill bit 9 in the borehole 1 
continuously changes due to the rotation of the drill bit 
9 about the axis 13, there is no preferential direction for 

30 the drill bit 9 to deepen the borehole 1 . Consequently 
the drill bit 9 dri lis a straight section which is substantially 
directed along the axis 13. It should be noted that devi- 
ations from the straight direction of the borehole section 
drilled in this manner, can occur if the earth formation 3 

35 is anisotropic or in homogeneous. However such devia- 
tions can be corrected by measuring the direction of the 
borehole 1 at regular intervals, for example by well- 
known telemetry methods, and drilling a short curved 
section as described hereinafter, if necessary. 

40 [0013] When a curved borehole section is to be drilled 
following drilling of the straight borehole section, drilling 
proceeds as follows. First the control system at surface 
induces the power supply to operate the electric motor 
23 so as to rotate the output shaft 27 about a selected 

45 angle corresponding to a selected orientation of the 
housing 7 of the downhole motor 6 in the borehole 1 , 
which orientation of the motor housing 7 determines the 
direction in which drilling of a curved borehole section 
proceeds. To achieve the desired orientation of the mo- 

so tor housing 7, the orientation indicator is induced to pro- 
vide an indication of the angular orientation of the output 
shaft 27 to an operator at surface. After the desired ori- 
entation is reached, the electric motor 23 is stopped, and 
the downhole motor 6 is operated so as to rotate the 

ss drive shaft 8 and the drill bit 9 by pumping drilling fluid 
through the coiled tubing 5 and through the bore of the 
electric motor 23 to the fluid inlet of the downhole motor 
6. Thus, drilling proceeds with the housing 7 of the 
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downhole motor 6 stationary white the drill bit 9 rotates. 
Since the drill bit 9 is inclined relative to the longitudinal 
axis 1 3 of the lower part of the drilling assembly, the 
borehole 1 is deepened in the direction of inclination of 
the drill bit 9 so that a curved borehole section is drilled. 
[0014] When the borehole 1 is found to be directed 
along the desired course, and drilling should be contin- 
ued in a straight line, the electric motor 23 is operated 
again so as to simultaneously rotate the motor housing 
7 continuously and to operate the downhole motor 6 so 
as to rotate the drill bit 9. To reach a target area in the 
earth formation 3 the drilling operator may repeat the 
above procedure for alternatingly drilling straight and 
curved borehole sections. 

[0015] During drilling the coiled tubing will twist due 
to reaction moments acting on the coiled tubing, the de- 
gree of twist being dependent on various factors, such 
as the diameter and wall-thickness of the coiled tubing, 
the weight-on-bit, the pressure of the fluid driving the 
downhole motor, or the magnitude of friction forces be- 
tween the coiled tubing and the borehole-wall. Instead 
of orienting the downhole motor by operating the electric 
motor in the above described manner, the motor can al- 
ternatively be oriented by varying the twist angle of the 
coiled tubing, for example by adjusting the weight-on- 
bit or by adjusting the pressure of the drilling fluid which 
drives the downhole motor, or by a combined operation 
of the electric motor and a variation of the twist angle. 
[0016] Instead of applying an electric motor to rotate 
the housing of the downhole motor which drives the drill 
bit, a hydraulic motor or any other suitable motor which 
can be operated in a controlled manner can be applied. 
[001 7] Preferably said control means does not include 
means for controlling rotation of the motor housing 
about said longitudinal axis and relative to the drill string, 
which rotation is caused by reactive torque forces ex- 
erted to the motor housing due to the reactive torque 
action of the rotating drill bit in the borehole. 
[0018] In conclusion, the above described method 
and system using a coiled tubing, a downhole motor and 
a second motor to control rotation of the downhole motor 
housing, allows drilling of straight and curved borehole 
sections without the need of a drill string which is rotated 
at surface. 



Claims 

1. A method of creating a borehole in an earth forma- 
tion using a drilling assembly comprising a drill 
string (5) extending into the borehole, a downhole 
motor (6) including a housing (7) and a drive shaft 
(8) for rotating a drill bit (9), which drive shaft has 
an inclined orientation relative to a longitudinal axis 
of the lower part of the drill string, the motor housing 
being connected to the lower part of the drill string 
in a manner so as to allow rotation of the motor 
housing (7) about said longitudinal axis, the drilling 



assembly further comprising control means (23) to 
control rotation of the motor housing (7) about said 
longitudinal axis and relative to the drill string, the 
method comprising drilling a substantially straight 

5 section of said borehole by inducing said control 
means (23) to rotate the motor housing (7) contin- 
uously about said longitudinal axis and relative to 
the drill string while the downhole motor (6) is oper- 
ated to rotate the drill bit (9), wherein the step of 

10 drilling said substantially straight borehole section 
is alternated with a further step of drilling a curved 
section of said borehole by inducing said control 
means (23) to prevent rotation of the motor housing 
(7) about said longitudinal axis and relative to the 

15 drill string while the downhole motor (6) is operated 
to rotate the drill bit (9), characterized in that prior 
to the step of drilling the curved section said control 
means (23) is induced to rotate the motor housing 
(7) about an angle corresponding to a selected ori- 

20 entation of the drill bit (9) relative to the borehole. 

2. The method of claim 1 , wherein said control means 
(23) does not include means for controlling rotation 
of the motor housing (7) about said longitudinal axis 
25 and relative to the drill string, which rotation is 
caused by reactive torque forces exerted to the mo- 
tor housing (7) due to the reactive torque action of 
the rotating drill bit (9) in the borehole. 

30 3. The method of claim 1 or 2, wherein said control 
means (23) includes one of the group of a hydraulic 
motor and an electric motor. 

4. The method of any of claims 1-3, said drill string 
35 * forming a coiled tubing (5) which is reeled onto a 
reel, wherein the coiled tubing is unreeled from the 
reel and lowered into the borehole as drilling of the 
borehole proceeds. 

40 5. A drilling assembly for creating a borehole in an 
earth formation, comprising a drill string extending 
into the borehole, a downhole motor (6) including a 
housing (7) and a drive shaft (8) for rotating a drill 
bit (9), which drive shaft is oriented inclined relative 
45 to a longitudinal axis of the lower part of the drill 
string, the motor housing (7) being connected to the 
lower part of the drill string in a manner so as to 
allow rotation of the motor housing (7) about said 
longitudinal axis, the drilling assembly further corn- 
so prising control means (23) to control rotation of the 
motor housing (7) about said longitudinal axis and 
relative to the drill string, means for drilling a sub- 
stantially straight section of said borehole by induc- 
ing said control means (23) to rotate the motor 
55 housing (7) contin uously about said longitudinal ax- 
is and relative to the drill string while the downhole 
motor (6) is operated to rotate the drill bit (9), and 
means for alternating the step of drilling said sub- 
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stantially straight borehole section with a step of 
drilling a curved section of said borehole by induc- 
ing said control means to prevent rotation of the mo- 
tor housing (7) about said longitudinal axis and rel- 
ative to the drill string while the downhole motor (6) 
is operated to rotate the drill bit (9), characterized 
in that means are provided for, prior to drilling the 
curved section, inducing said control means to ro- 
tate the motor housing (7) about an angle corre- 
sponding to a selected orientation of the drill bit (9) 
relative to the borehole. 

6. The drilling assembly of claim 5, wherein said con- 
trol means (23) does not include means for control- 
ling rotation of the motor housing (7) about said lon- 
gitudinal axis and relative to the drill string, which 
rotation is caused by reactive torque forces exerted 
to the motor housing (7) due to the reactive torque 
action of the rotating drill bit (9) in the borehole. 

7. The drilling assembly of claim 5 or 6, wherein said 
control means (23) includes one of the group of a 
hydraulic motor and an electric motor. 

8. The drilling assembly of any of claims 5-7, wherein 
said drill string forms a coiled tubing (5) which is 
reeled onto a reel, the assembly further comprising 
means for unreeling the coiled tubing from the reel 
and lowering the coiled tubing (5) into the borehole 
as drilling of the borehole proceeds. 



Patentanspruche 

1. Verfahren zum Herstellen eines Bohrloches in einer 
Erdformation mit Hilfe einer Bohranordnung mit ei- 
nem Bohrstrang (5), der in sich in ein Bohrloch hin- 
einerstreckt, einem unten im Bohrloch arbeitenden 
Motor (6) mit einem Gehause (7) und einer An- 
triebswelle (8) zum Drehen einer Bohrkrone (9), 
welche Antriebswelle eine geneigte Orientierung 
relativ zu einer Langsachse des unteren Teiles des 
Bohrstranges besitzt, wobei das Motorgehause mit 
dem unteren Teil des Bohrstranges in einer solchen 
Weise verbunden ist, daB eine Drehung des Motor- 
gehauses (7) um die genannte Langsachse moglich 
ist, wobei die Bohranordnung ferner Steuerungs- 
mittel (23) zum Steuern der Drehung des Motorge- 
hauses (7) um die genannte Langsachse und relativ 
zum Bohrstrang umfaBt, wobei das Verfahren das 
Bohren eines im wesentlichen geraden Abschnittes 
des Bohrloches umfaBt, indem die Steuerungsmit- 
tel (23) dazu veranlaBt werden, das Motorgehause 
(7) kontinuierlich um die genannte Langsachse und 
relativ zum Bohrstrang zu drehen, wahrend der un- 
ten im Bohrloch arbeitende Motor (6) zum Drehen 
der Bohrkrone (9) betrieben wird, wobei der Schritt 
des Bohrens des im wesentlichen geraden Bohr- 



lochabschnittes mit einem weiteren Schritt des 
Bohrens eines gekrummten Abschnittes des Bohr- 
loches, indem die Steuerungsmittel (23) dazu ver- 
anlaBt werden, die Drehung des Motorgehauses (7) 

s um die genannte Langsachse und relativ zum 
Bohrstrang zu verhindern, wahrend der unten im 
Bohrloch arbeitende Motor (6) zum Drehen der 
Bohrkrone (9) betrieben wird, abgewechselt wird, 
dadurch gekennzeichnet, daB vor dem Schritt des 

10 Bohrens des gekrummten Abschnittes die Steue- 
rungsmittel (23) dazu veranlaBt werden, das Motor- 
gehause (7) um einen Winkel zu drehen, welcher 
einer ausgewahlten Orientierung der Bohrkrone (9) 
relativ zum Bohrloch entspricht. 

75 

2. Verfahren nach Anspruch 1 , bei welchem die Steue- 
rungsmittel (23) keine Mittel zum Steuern der Dre- 
hung des Motorgehauses (7) um die genannte 
Langsachse und relativ zum Bohrstrang enthalten, 

20 welche Drehung durch die Reaktionsdrehmoment- 
krafte hervorgerufen wird, die durch die Reaktions- 
drehmomentwirkung der im Bohrloch drehenden 
Bohrkrone (9) auf das Motorgehause (7) ausgeObt 
werden. 

25 

3. Verfahren nach Anspruch 1 oder 2, bei welchem die 
Steuerungsmittel (23) ein Element aus der Gruppe 
bestehend aus Hydraulikmotor und Elektromotor 
enthalten. 

30 

4. Verfahren nach einem der Anspruche 1 bis 3, wobei 
der Bohrstrang einen Wickelrohrstrang (5) bildet, 
der auf eine Spule aufgewickelt ist, wobei der Wik- 
kelrohrstrang wahrend des Bohrlochfortschrittes 

35 von der Spule abgewickelt und in das Bohrloch ab- 
gesenkt wird. 

5. Bohranordnung zum Herstellen eines Bohrloches in 
einer Erdformation, mit einem Bohrstrang, der sich 

40 jn das Bohrloch hineinerstreckt, einem unten im 
Bohrloch arbeitenden Motor (6) mit einem Gehause 
(7) und einer Antriebswelle (8) zum Drehen einer 
Bohrkrone (9), welche Antriebswelle bezuglich ei- 
ner Langsachse des unteren Teiles des Bohrstran- 

45 ges geneigt orientiert ist, wobei das Motorgehause 
(7) mit dem unteren Teil des Bohrstranges in einer 
Weise verbunden ist, die eine Drehung des Motor- 
gehauses (7) um die genannte Langsachse er- 
mdqlicht, wobei die Bohranordnung ferner Steue- 

so rungsmittel (23) zum Steuern der Drehung des Mo- 
torgehauses (7) um die genannte Langsachse und 
relativ zum Bohrstrang umfaBt, Mittel zum Bohren 
eines im wesentlichen geraden Abschnittes des 
Bohrloches durch Veranlassen der Steuerungsmit- 

55 tel (23) zu einer Drehung des Motorgehauses (7) 
kontinuierlich um die genannte Langsachse und re- 
lativ zum Bohrstrang, wahrend der unten im Bohr- 
loch arbeitende Motor (6) zum Drehen der Bohrkro- 
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ne (9) betrieben wird, und Mittel zum Abwechseln 
des Schrittes des Bohrens des im wesentlichen ge- 
raden Bohrlochabschnittes mit einem Schritt des 
Bohrens eines gekrummten Abschnittes des Bohr- 
loches, indem die Steuerungsmittel dazu veranlaftt 
werden, die Drehung des Motorgehauses (7) urn 
die genannte Langsachse und relativ zum Bohrst- 
rang zu verhindem, wahrend der unten im Bohrloch 
arbeitende Motor (6) zum Drehen der Bohrkrone (9) 
betrieben wird, dadurch gekennzeichnet, daft Mittel 
vorgesehen sind, um die Steuerungsmittel, bevor 
der gekrummte Abschnitt gebohrt wird, dazu zu ver- 
anlassen, daB das Motorgehause (7) um einen Win- 
kel gedreht wird, welcher einer ausgewahlten Ori- 
entierung der Bohrkrone (9) relativ zum Bohrloch 
entspricht. 

6. Bohranordnung nach Anspruch 5, bei welcher die 
Steuerungsmittel (23) keine Mittel zum Steuern der 
Drehung des Motorgehauses (7) um die genannte 
Langsachse und relativ zum Bohrstrang enthalten, 
welche Drehung durch die Reaktionsdrehmoment- 
krafte verursacht wird, die auf das Motorgehause 
(7) auf Grund der Reaktionsdrehmomentwirkung 
der im Bohrloch rotierenden Bohrkrone (9) auf das 
Motorgehause (7) ausgeubt werden, 

7. Bohranordnung nach Anspruch 5 Oder 6, bei wel- 
cher die Steuerungsmittel (23) ein Element aus der 
Gruppe bestehend aus Hydraulikmotor und Elektro- 
motor enthalten. 

8. Bohranordnung nach einem der Anspruche 5-7, bei 
welcher der Bohrstrang einen Wickelrohrstrang (5) 
bildet, der auf eine Spule aufgewickelt ist, wobei die 
Anordnung ferner Mittel zum Abwickeln des Wickel- 
rohrstranges von der Spule und zum Absenken des 
Wickelrohrstranges (5) in das Bohrloch aufweist, 
wahrend das Bohren des Bohrloches voranschrei- 
tet. 



Revendicatione 

1 . Procdde pour realiser un sondage dans une forma- 
tion terrestre utilisant un assemblage de forage 
comprenant une garniture de forage (5) s'6tendant 
dans le sondage, un moteur de fond (6) comprenant 
un carter (7) et un arbre de commande (8) pour en- 
traTner en rotation un outil de forage (9), lequel arbre 
de commande a une orientation inclined par rapport 
a un axe longitudinal de la parti e inferieure de la 
garniture de forage, le carter de moteur etant reli6 
a la partie inferieure de la garniture de forage de 
maniere a permettre la rotation du carter de moteur 
(7) autour dudit axe longitudinal, I'assemblage de 
forage comprenant de plus un moyen de comman- 
de (23) pour commander la rotation du carter de 



moteur (7) autour de I'axe longitudinal susdit et par 
rapport a la garniture de forage, ledit proc6d6 com- 
prenant le forage d'une section sensiblement recti- 
ligne du sondage prgcitd en amenant le moyen de 

5 commande (23) a faire tourner le carter de moteur 
(7) de facon continue autour de I'axe longitudinal 
precite et par rapport a la garniture de forage pen- 
dant que le moteur de fond (6) fonctionne pour faire 
tourner I'outil de forage (9), dans lequel l'6tape de 

10 forage de lad it e section de sondage sensiblement 
rectiligne est altern6e avec une autre etape de fo- 
rage d'une section inf!6chie du sondage precite" en 
amenant le moyen de commande (23) susdft a em- 
pe*cher la rotation du carter de moteur (7) autour de 

is I'axe longitudinal et par rapport a la garniture de fo- 
rage pendant que le moteur de fond (6) fonctionne 
en entrainant I'outil de forage (9), caracterise" en ce 
qu'avant I'Stape de forage de la section inflechie, le 
moyen de commande pr6cit6 (23) est amene" a faire 

20 tourner le carter de moteur (7) d'un angle corres- 
pondant a une orientation choisie de I'outil de forage 
(9) par rapport au sondage. 

2. Procddd suivant la revendication 1, dans lequel le 
25 moyen de commande (23) ne comprend pas de 

moyen pour commander la rotation du carter de mo- 
teur (7) autour de Paxe longitudinal pr6cit6 et par 
rapport a la garniture de forage, laquelle rotation est 
provoquSe par des forces de couple r6actives exer- 
30 c6es sur le carter de moteur (7) dues a Taction de 
couple reactive de I'outil de forage (9) en rotation 
dans le sondage. 

3. Proc6d6 suivant Tune ou I'autre des revendications 
35 1 et 2, dans lequel le moyen de commande (23) est 

choisi dans le groupe comprenant un moteur hy- 
draulique et un moteur 6tectrique. 

4. Proc6d6 suivant Tune quelconque des revendica- 
40 tions 1 a 3, la garniture de forage pr6cit6e formant 

un tube enroul§ (5) qui est enroute sur un touret, 
dans lequel le tube enroul6 est d^roule du touret et 
descendu dans le sondage au fur et a mesure de la 
progression du forage du sondage. 

45 

5. Assemblage de forage pour realiser un sondage 
dans une formation terrestre, comprenant une gar- 
niture de forage s'6tendant dans le sondage, un mo- 
teur de fond (6) comprenant un carter (7) et un arbre 

so de commande (8) pour entrainer en rotation un outil 
de forage (9), lequel arbre de commande est orients 
de facon inclined par rapport a un axe longitudinal 
de la partie inferieure de la garniture de forage, le 
carter de moteur (7) 6tant reli6 a la partie inferieure 

55 de la garniture de forage de maniere a permettre la 
rotation du carter de moteur (7) autour de I'axe lon- 
gitudinal, I'assemblage de forage comprenant de 
plus un moyen de commande (23) pour commander 



6 



11 EP 0 799 363 B1 12 

la rotation du carter de moteur (7) autour de I'axe 
longitudinal et par rapport a la garniture de forage, 
un moyen pour forer une section sensiblement rec- 
tiligne du sondage en amenant ledit moyen de com- 
mande (23) a faire toumer le carter de moteur (7) s 
de facon continue autour dudit axe longitudinal et 
par rapport a la garniture de forage pendant que le 
moteur de fond (6) fonctionne en faisant toumer 
I'outil de forage (9), et un moyen pour alterner l'6ta- 
pe de forage de la section de sondage sensible- 10 
ment rectiligne avec une 6tape de forage d'une sec- 
tion inflechie dudit sondage en amenant le moyen 
de commando susdit a empecher la rotation du car- 
ter de moteur (7) autour de I'axe longitudinal et par 
rapport a la garniture de forage pendant que le mo- is 
teur de fond (6) fonctionne en faisant tourner I'outil 
de forage (9), caracterise en ce qu'un moyen est 
prevu, avant le forage de la section inflechie, pour 
amener le moyen de commande precite a faire tour- 
ner le carter de moteur (7) d'un angle correspondant 20 
a une orientation choisie de I'outil de forage (9) par 
rapport au sondage. 

6. Assemblage de forage suivant la revendication 5, 
dans lequel le moyen de commande (23) ne com- 25 
prend pas de moyen pour commander la rotation 

du carter de moteur (7) autour de I'axe longitudinal 
pr£cit£ et par rapport a la garniture de forage, la- 
quelle rotation est provoquee par des forces de cou- 
ple r6actives exerc^es sur le carter de moteur (7) 30 
dues a Taction de couple reactive de I'outil de forage 
(9) en rotation dans le sondage. 

7. Assemblage de forage suivant I'une ou I'autre des 
revendications 5 et 6, dans lequel le moyen de com- 35 
mande (23) est choisi dans le groups comprenant 

un moteur hydraulique et un moteur electrique. 

8. Assemblage de forage suivant i'une quelconque 
des revendications 5 a 7, dans lequel la garniture 40 
de forage precitee forme un tube enrould (5) qui est 
enroul6 sur un touret, I'assemblage comprenant en 
outre un moyen pour derouler le tube enroule du 
touret et descendre le tube enroule (5) dans le son- 
dage au fur et a mesure de la progression du forage 45 
du sondage. 
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